These records are from CDER’s historical file of information
previously disclosed under the Freedom of Information Act (FOIA)
for this drug approval and are being posted as is. They have not
been previously posted on Drugs@FDA because of the quality
(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.
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the increased Tatracranial pressure noted following auninistration of
succinylcnoline, tiidazolan does not cause a ¢linically significant change ia
dosage, onset or duriation of a single intubating dose of succinylcnoline.

W0 siguiticant adverse interactious witn commonly used premedications oy drugs
useJ during anestiesia and suryery (including atropine, scoepolanine,
glycopyrrolate, diazepam, hydroxyzine, d-tubocurarinc, succinylichoiine anu
nopdepolarizing muscle relaxants) or topical iocal anestuetics (including
lidocaine, dyclonine tll and Cetacaine) nave been observed,

Drug/lavoratory test interactions: ihidazolaw kdas not been shown to Tnterrere
with results cutainea in clinicai laboratory tests.

CARCIHOGEMESES, MUTAGENESLS, IWPAIRIEHT UF FERVILITY:

Carcinogeursis: hidazolam maleate was administered witn - diat in mice and rats
fOr Two years at dusages up 1o BU mg/ihg/day. In Temale mice in The uignest
dose group tnere was a warked increase in tiue incidence of hepatic tunors.

In nigh dose male rats tnere was a suatt but statistically signiticant
inCrease in peniyn thyroid rollicular cell tumors. Tie patnogenesis of
induction of tnese tumors 1s not inown. These tumors vere tounu after chronic
aazinistration, wnereas hutian use will ordinarily pe of single or several
doses.

hutagenesis: Itiaazolam did not have nutagenic activity in Salwonella
typiinuriun {5 bacterial strains), Chinese nanster luny cells (V79), buman
lymphocytes, or in the micronucleus test 1u mice.

Inpairpent of fertility: A reprouuctiop Study in male and female rats did not
show any tmpairment of Tertility at gosages up to ten times the nuwan IV dose
07 0.35 uglkg.

Pregnuncy: Teratogenic ertects: Pregnancy {ategory D.  Sec WARNINGS sectien,

Segment Il teratoloyy studies perforued wilh Widazolaw naleate injectavie in
ravbits and rats at 5 anu 10 times the wuinau uyose of 0.35 ny/kyg, did Aot Show
evidciice oY teratoygenicity.

ponteratogenic efrects: Studies 10 rets SHOUeU NO auverse erfects on
reproductive pdrameters duriag gestation and lactavion. Uosages testod uere
approstiately 10 times the human dose ot 0.3% my/ky.

Labor shu delivery: in numans, measurable Jevels ot VERSEU vere Tound in
maternal venous serum, umbilical venous and arterial scruu and ammiotic Tluia,
tnuicating placental transter of the druy. rollowing intramuscular
adriinistration of 0.05 nmy/kg of VLRSEL, both the venous and tihe umbilical
arterial serum concentrations were lower than maternal coacentratvions.
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The use of ianjectable VERSEL in obstetrics has not been evaluated in clinical
studies. because midazolam s transfered traasplacentally and because other
benzodiaxepines given In the last weecks of pregnancy have resulted in neonatal
CNS depression, midazolam 15 not recommended for obstetrical use.

Nursing mothers: It 1s not knoun wietier VEKSED is excreted in biman milk.
BeCause many drugs are excretea 1n nurian milk, caution snould be exercised
when injectable VERSLU Vs udministered to a nursing woman.

Pediatric use: Safety and effectiveness of VLRSED in children belov the age
or U nave hot been estaplisned,

ADVERSE REACTIONS: Fluctuations in vital signs were the most Trequently seen
findings rollowing pareanteral administratvion ofF YERSED and included decreased
tidal volume anu/or respiratory rate decrease {25.2% of patierts following 1V
andg 11.0% of patients roliowing lin aaministration) ana apnea (16.8% of
patients vollowing IV administration), as well as variations in blood pressure
and puisc rate. inese are Compn OCCL ‘rences duriny anestnesia and surgery
and are arfected by tne lightening or ‘wepening of anesthesia,
instruaentation, intubatiun and use Of concomitant drugs.

in the conscious sedation studies, hypotension occurred more freguently arter
IV administration orf VERSEL in patients concurrently preuwedicated with
meperidine, It should especially ve noted that YERSED does not modify tne
circulatery efrects of ueurumuscular blocking agents or the tachycardia and
blood pressure riscs seen during endotracneal intubation under lignt general
anestiiesfa, Three cases (__ %) or treasieat olood pressure fall greater than
50% were reported around the time of juduction during ¢iinical investigation.

[note: Please provide percentage above,)

iie tollowing rates of adverse reactions uere reported atter intramuscuiar
aaninistration:

headache (1.3%) Local effrects at Ik Ingection site
pata (3.7%)
induration (0.5%)
rewness {O.5%)
nuscle stiftness (0.35%)

lhe tollowinhg acverse reaCtions uere reportceu supsequent to intravenous
adninistration:

niccouyns (4.2%) Ltocal efrects at the lV site

hausey (2.7} tengerness (L.9)

voriting {2.5%) paih during injection (5.4%)
coughing (1.4%) redness (2.8%)
“overseuation” (1.4%) induration (1.8%)

headacae (1.3%) pulepitis (u.4%)
drovsiness (1.0%)
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HDA 1E-054 Page 9
Other adverse experiences, cbserved mainly rtoilowing IV injection and
oeourring &t @ rate o7 less tnan 1.0% e as follous:

Respiratory: Laryngospasu, brenchospasi, uayspiea, hyperventilation, wheezing,
spal [ow respirations, dairwey obstruction, tachypnCa.

Caraiovascular: bigeminy, premature ventricular contractions, vasovaul
episoue, tachyvardia, nodal riytha.

Gastrointestiual: wcid taste, excessive salivation, retching,

CnS/neuroiuscular:  Retrograde amnesia, euphoria, contusion, _
argusentativencss, nervousness, agitation, anxiety, grogyiness, restlessaness,
emergence deliriun or agitatisn, prolonged eueryence from anestuesia, dreaning
durtuy enmergence, sleep disturbance, insonnia, nigutnares. tonic/clonic
aoveents, wuscle tremor, involuntary movements, atnetoiu movenents,
dizziness, dysphoria, slurrea specch.

Ophthiainic: Blu 'red vision, diplopia, nystagaus, pinpoint pupils, cyclic

novewents ot eyelids.

Integunentary: tives, hive-1ike elevation at ianjec:ion site, swelling or
reeling of burning, waratn or coldness at injection site.

Hisceilaneous: Yawning, lethargy, cihiils, ‘:¢akncss, toothache, honatona,

DRUG ABUSE AND DEPERULIHCE: #idazolam is subject to sSchedule IV control under
tie Controlled Substances ACt af 1970.

hidazolan was actively self-administered in priuate nodels used to assess the
positive reintorcing efrects of psychoactive drugs.

Hidazolan produced pnysical vepenvesnce of a mild to wmoderate intensity in
cynonolyus wonkeys after & to 10 weens of adwipistration. Availavle data
concerning tne drug abuse and ucpendence potential of midaezolanm sugyest that
1ts abuse pavential 1s at least egquivalenl to taat ov diazepaw.

OVERLOSAULL:  Tuere have been no reports of fnjectable VERSED overuosage. Toe
manitestatioits of VERSLD overdosaye are expected to be similar to thuse
cuserved With other benzodiazepines and include seuation, scmnolence,
contusion, iapaired courdination, diminishcd refiexes, coia and untoward
errects on vital signs. Ro evidence or speCcivic organ toxicity from VERSED
overdosayd would be expected,

Tredtnent of overuwosage: Treatuent of injectable VEKSEL overdosage s the
sare as tual roliowed tour overucsaye vith otner venzodiazepines. HRespiration,
pulse rate and plood pressure should be monitored and general supportive
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measures should be employed. Avtention should be given to twoe maintenance ol
a patent aimvay and support of ventilation., Au intraveusus invusion swottid L
started. Siould nypotension develop, treatment ney include intravenous tluid
therapy, repositioning, judicious use ot vasoprcssers apprupriate to fie
clinical situavion, 17 indicatea, and Gther approprmiatc countervieasures,

ihere s no information as to whetber peritoucal aialysis, forced diuresic o
hemwailalysis are of any value in the Treatment of VERSEV overdosage.

DOSAGE AND AUMLUHISTRAIION: Dosage suould be individualized, Lower doses are
required 1n elderly or debilitatea patients. fue duscye of intravenous VERSED
againistered shculd be adjusted according to tue type ad anount ofF
premedication used. Wnen inyravenous use fs indicated, oxygen, resuscitutive
equipiient ana personnel resources for tie mafotenance of a patent aivuay
shoulg ve lmedierely available. (See UWARNLINGS section.)

Injectabie VEKSLL may be mixed in the same syriunge witih toce tolloving
Trequently useu premedications: worpinine sulrate, neperidine, atropluc
sultate or scopolaninc. Injectable VERSED is compativic with 5% dextose in
water, 0.9Y9s sodium culoride, ana lactated Ringer's selution.

For intranuscular usc, VERSLD should be injected deep in a Jarge nuscie mass.
Intravenous VERStb for endoscopy snould be adninistercd siouly; rapid
1nJection may cause vespiratory depression or apnea requiring cssisted or
controllea ventilation, Ffor induction of general anestnesia, the initial dose
suoulu be adninistered over 20-30 secouds for ontinunm ofvect. Extreme care
snould be taken to avoid intra-arterial injection or eatravasation {sce

HWARKRTIHGS ).

LHVRANWUSCULARLY USUnaL ALULLT DOSE
For preoperative scuation {inuuction  For prouwedication the recormended
of sieepiness or drousiness and dose OF VERSED 1s 0.07 to 0.08
relier or apprenensica) and to piy/eg lid (approxinately 5wy lis
inpair noaory of peri-operative Tor an everayd auult) zoprosiately
cventis. oue nour beyorce surgery. Onset

is witain 1Y ninutes, peaking at
Ju-u0 winutes. It cab be auli-
istered conconitantiy with atropine
sulfate or scepolamine ydrochiloride
daild reduced Joses 01 idreotics.,
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INTRAVEROUSLY

cndoscopic or Cardiovascular 1
Procedures I

Titrate dosage to desired sedative end s

. point, e.y., slurring of speech, vitn 4

For conscious seuation, YERSED can slou administration immediately prir :
be used either alone or together to tie procedure. Generally 0.1 to ;
with a narcotic imaediately before 0.15 og/ky 15 adeauate, but up tv 0.2
tne procedure With supplemental uy/kg uauy be given, particularly when o
doses ot VERSED to maintain the concoil..tant narcotics are omitted. A
desired level of sedation throughout Additional maintenance doses may be S
the proccdure. For per oral proce- given in increnents of 255 of the L
dures, the use of an appropriate initial dose to maintain thc vesired 1
topical anestietic is recommended. levei of sedation, 3
For bronchioscopic procedures, the Narcotic premedication results i Jess AR
use oY narcotic premedication variability in patient response. i
is recommended. Dosaye should be lowercd by about 25% 11
0 30« iT narcotic premedication is B

used., Patients o0 years or older aay i

require doses louer vy about 30% than 14

younger patients. 13

loductiol . miesthesia unpremeaicated Patients g

For induction of general anestinesia, In tue abscice or premeaication, an ¥

pefore adninisyration ot otier averaye adult unuer the age of £5 :

anestuetic agents. years will usually require an initial 1
dose of 0.3-0.35 ny/ng for induction, {

administereud over 20-30 seconds and 3

aliowing 2 winutes for effect, |(f 3

nceded to complete incuction, incre- i

ments of approximately 25% of the g

initial or recowended dose may be

used; induction nay instoad be coo- '
pleted with volatile liquid inhala- w

tional anesthetics. In resistant R

cases, up to 0.C mg/kyg total VERSEL may L

be used for induction, out sucu larger S

doses may prrolony recovery. 4

Unpreneaicated patients over the age of :

0L years usually require less VERSED
for induction; an initial dose of 0.3
. kg 15 recomuended. Unprauedicated
patients with severe .rstenic disease
or other devilitation usually require
lass VERStU for induction. An i.itial
dose of 0.2-0,.25 ny/kg will usually
sufrice; in soue cases, as little as
0.15 nyMKy may suffice.

it

.
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Injectable VERSLD can alse be usecd
during naintenaice oY anestnesia,

for sioort surqgical procedures, &t

a component Oof Latanced anesthesia.
Effective narcotic prenedication is
especially recormended in such cases.
Loy suryical procedures unave not
been studied.

Page 12

Premedicated pPatients

lhen the patient nas received
satisractory sedative or narcotic
premedicatiun, particularly narcotic
premedication, the ranye of reccn-
mended doses 1s 0.15-0,.35 ny/ko,

In average adults below tue age of L5
years, a dos¢ ur Q.24 nmy/ky,
aaninistered over 20-30 seconds and
allowing 2 minutes for efrect, will
usually suffice. '

Tne initial dose of 0.2 mg/kg 13
recoixiended for goou risk (ASA ) i)
suirytcal patients over the age o, b
years.

In sowe patients with severe systenic
discase or debilitaticn, as little as
0.15 rg/ky may sufrice.

Narcotic premedication frequently used
during clinical trials included
fentanyl (1.5-2 ug/ikg IV, adminis-
tered five minutes before induction),
morgpiiine (dosage individualized, up to
0.15 mg/hg Iti), nmeperidine (dosage
individualizea, up to 1 ny/kg IHM) and
Innovar (0.02 al/kg IH). Sedative
premedications were nydroxyZine panoate
(100 mg orally) and sodiun secobarbital
(200 my orally). Except for
intraveacus teutanyl, auministered five
ninutes berore induction, all other
premedications should be adninistered
approximately one hour prior to tie
time anticipated tor VERSED inuuction.

incremental injections of approxi-
mately 2&% o1 the inauction dosc
siould be given in response to siyns
ot Tightening of anesthesia end
repeated as necessary.

Note: Parenteral drug products should be inspected visually for particulate
uatter and discoloration prior to adnministration, whenever solution and

centainer pemit.
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HOW SUPPLILD: All package confiyurations contafn midazolam nydrochloride
equivalent to 5 mg midazolam/ul,

! wl ampuls--boxes of 0 (NDL 000&-xxxx=-xx);
3 2 nl anpuls--voxes of 10 (KUC 0004-xxxi-xx);
1 nl vials-=boxes of 10 (WUC 0004 =xxxx=xx);
¢ nl viais~-voxes of 10 (NUC 0004-xxXXx=Xx);
5 @l vials--boxes of 1 (NDC 0004-xxxx-xx) and 10 (NOC 0004-xxxX~xX )}
18 m1 vials--boxes of 1 (HOC O003«XXxx=%X) and 10 (NDC 0004-xxxx-xx);
1 nl jel-L-dectiR) disposable syringes--boxes of 10 (HOC O004-xxxi-xx);
2 ml Tel -L—fect‘ R) disposable syringes~-poxes of 10 (HUC ON04=XXXx~xX);
1 ml Tei-£~JectiR) disposable syringe cartridyes--boxes of 10 (HWDC 0004-

XAXX=XX )3

2 ml Tel-E~JdoctiR) disposable syringe CurtriuJec--boxes or 10 (HDC Uu04-

- XXXX=XX ).

THIS PACKAGE IHSERT ISSUED (month, year)
ROCHE LALORATORIES
Diviston of Hofrmann~La Roche Inc.
Nutley, New Jerscy 07110

(Code) Printed in U.S.A.

LEnd oY draft labeliny text]

The labeling snould be revised exactly as we have requested. Please subuft
tuelve copies of the printed labels any otner Javeling., If additional
information relating to the safety or effectiveness of this drug becomes
availawle bevore the final printed iabeling is suunitted to tne FDA, further
revision of that labeling may be required.

[1. BIOPHARKACLUTICS COMMENTS:

1. Protocols 2318, 2152A, 2201A, 2153, 2192, 2135 and 2144 all used
unacceptanle methods tor fitting tne midazolam plaswa or blood Tevel
curves andg for determining terminel hals-life. Tucre 15 no fndication Hd
that an appropriate odel was Titted to these data and appropriate §§
criteria cstaplished for goodness to Tit., The stuuy design anu analysis .
sections sinply state that “terminal® points were ritted by “least squares 3
regression”., This description is unclear., fFor exauple, diu the analysis
utiiize wean linear regression or wcere polyexponential nonlinear
regression tits done? Other analytical issues fuvolve randomuess of
scatter, weignting of data points, coivelation coefficients and other
parameters tnat wvere never nentioned. The significance of tnese conceris
1s tnat "half-lives"” are ueing repor.eu oh data that never reachi a
lou=11inear terminus over time and many oy the curves appear to be ot least
triexpotential followiny an intravenous input. ihe gata presented in
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summary as Figures 2, 5, 6, 7, and 8 on p.48, 51, 53, and 5¢ of Yolume 1.4
4o not secm to fit the conclusion of the investigators tnat midazolanm has
a distributive phiase that is complete within about one lhiour and then
exnibits a post-distributive loy-linear “B" phase. Scveral of the curves
show cuntinuous curvature in semilogaritumic plots. Even the analysis of
protocol 943, whicn diu fit & polyexspotential to the data, considered data
with signiricant systemic deviation to be “well Tit py the biexpotential
equation.”

In a harch 29, 1985 conversation witn Dr. Crouthamal ot Hotriann-La Roche
and br. Paul hepp of tinis agency, you agreed to address these issues in a
timely ftashion so that appropriate lapeling cnanges can be made in the
future, ir necessary.

Tie clain of "lincar oenavior and dose propertionality® is not estavitsied
by the vata. Since the produgt {s to be titrated and is not for multiple
administration, a definitive dose proportionality study will not be
required. Tne lYaveling should not allou any claims for linear benaviur or
dose proportionality.

n~ne
.

Please suomit, in duplicate, tne advertiaing copy whicu you intend to use in
your proposed jdtroductory promotional and/or davertising campaign. VYlease
submit one copy to the Division of Reurupharmacological Urug Proaucts, and the
second copy to the Division of brug Advertising and Labeling, nFN-240, Roon
108~U4, 560U Fisners Lane, Rockville, Haryland 20857. Please subnit all
proposed materials in draft or mock-up forw, not fiual print. Also, please do
not use form FU-2253 ter this submyission; tnis form is for routine use, not
proposed materidls.

o addition, it is required that information and case reports of adverse j
reactions not previously sublhitted to your IND or HDA be provided.’

Ry A e e
ﬁyﬁﬁm‘ TR A e

Lithin 10 days after the date of this letier, you are required to anehu the
upplication, or notify us of your iatent to file an amenauent, or follow one g
of tne other options under 21 CrR 314.110. In the absence of such action, FUA
may take action to witihdraw the appiicatiun,

p
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Tne druyg 1may not be tegally marketed until you have been notificd ¥n writing
That the application 1s approved,

It you hidve any questions comcerniay this HDA, please coutact tir. Jack Purvis,
Lonsuner Sarety Orricer, at (301} 443-3830.

IS P O

Sincerely yours,

nwvert Tenple, b,

birector

Office of Druy Researcii and Reviey
teater for Druys and Bioloyics



NUA 18-654 Date Completed: 10 September 1986
CLINICAL CONSULTATIVE REVIEW FROM HFN-160 to HFN-120

Product: Versed (midazolam) Injection v !
Hoffman La Roche, Nutley, N.J. o

Dates: Consult is dated 9 July 1986, Five additional case reports were
made available to me by Mr. David Barash of the Division of Drug
Experience at an un-recorded later date (see pages 5-T).

Purpose of Consult: Request for Evaluation of Adverse Experience Reports

SUMMARY (Since the new Form FDF 1639's do not have date of submission,
the "Date Received by Manufacturer" will be used):

1. "6-4-86", Case 86 02 00589 001. Information for this case report was
provided by someone who was not involved in the case and who did not have
all of the facts. This is the case of a 30 y. m., weight not stated, who
incurred fractures of cervical vertebrae from a car accident. He
underwent surgery on the night of the accident and responded well. The
surgery is not described, but was probably a cervical spinal fussion.

Two to three days later the patient was scheduled "for repair of a
fracture of either the hip or tibia". He was given an induction dose of
20 mg midazolam i.v. (0.28 mg/kg in a 70 kg patient) for an awake
intubation. Transtracheal or translaryngeal block, employing topical
lidocaine, was also performed, presumably before the administration of
midazolam. The intubation is described as unsuccessful. The patient
immediately regurgitated, became hypoxic and incurred a cardiac arrest.
lie was resuscitated but incurred another cardiac arrest later on the
intensive care unit and expired.

DISCUSSION: Maintenance of a patent airway during anesthesia in patients
with fracture(s) of the cervical vertebrae is very risky because some of
the otherwise routine manipulations of the head and neck used to improve
the airway can lead to pressure on the cervical spinal cord and possibly
quadriplegia. The best way to maintain a patent airway, short of
trachostomy, is to catheterize the trachea, a procedure which also offers
special risk following cervical spinal injury because this procedure
ordinarily involves considerable repositioning of the head and neck.
Patients can be intubated awake, but their reaction may also involve a
great deal of skeletal muscle movement, which could also injure the
spinal cord. Topical anesthetics may reduce the risk from movement during
awake intubation, but in turn greatly subdue the protective cough
mechanisms which usually act to protect against aspiraticn. There is
simply no good way to manage a case of this type because whatever is done
to maintain a patent airway can injure the spinal cord and whatever is
done to protect the spinal cord can compromise the airway and/or increase
the risk of apriration. In this case, the greater danger of fatal
apsiration from the needed compromises became an unpleasant reality. The
risks and choices are too complex to attribute this adverse experience to

SEP 17 1986
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use of midazolam, even though the 20 mg dose was more suitable for
induction of anesthesia than for "awake intubation®,

2. "5-22-86", Case 86 02 00668 001. 73 y. f., estimated weight 40 to 45"
kg. This is the case of respiratory arrest and death following a '
colonoscopy in which midazolam 1 mg was administered twice for sedation.
This apparently happened 15 minutes after the last dose of midazolam; the
colonoscopy had been completed. The patient also received glucagon and
was on an undisclosed amount of haloperidol for chronic maintenance of
schizophrenia. '

DISCUSSION: The dose of midazoiam was relatively low (approxmiately 0.045
mg/kg total) however, the package insert exerts a maximal effort to warn
practitioners not to take even lower i.v. doses of midazolam lightly.
"WARNINGS: PRIOR TO THE INTRAVENOUS ADMINISTRATION OF VERSED IN ANY
DOSE, THE IMMEDIATE AVAILABILITY OF OXYGEN AND RESUSCITATIVE
EQUIPMENT FOR THE MAINTENANCE OF A PATENT AIRWAY AND SUPPORT OF
VENTILATION SHOULD BE ENSURED.veeesses.".
In addition, the possible contribution of other drugs to respiratory
depression 1is stressed. It is impossible to make a definitive conclusion
from so superficial a narrative, however, it seems most likely that soma
of the directions for safe use of i.v., midazolam were ignored.

3. "5-16~-86", Case 86 02 00648 001. This is a case of trismus developing
after administration of 2.5 mg i1.v. Versed. Duration: 10 minutes. The
patient also received meperidine 50 mg (route not stated). The patient
was been prepared for gastroscopy. Administration of Narcan was
ineffective (it should not help counteract the effects of midazolam but
it might counteract the effects of meperidins).

DISCUSSION: I would not expect trismus from administration of midazolam.
The case made for reasonable association in this report is very weak. The
patient apparently recovered after being "Treated with Rx Drug". The most
reasonable course of action is to be on the lookout for additional
adverse experience reports of this type and take no drug regulatory
action at this time.

4, "5-2-86", Case 86 02 00587 001, This is the case of a 71 y. f. who
received 4 mg of midazolam i.v. to facilitate a colonoscopy; her weight
is not available but this seems like neither a very large or very small
dose (0.08 mg/kg if she weighed 50 kg). She was on the following
medications: Dyazide, Synthyroid, aspirin & cimetidine. Meperidine had
also been administered i.v. "prior to the adverse experience, She
incurred respiratory and cardiac arrrest. Resuscitation was successful.

DISCUSSION: The information provided is far from definitive. The term
"simultaneous respiratory and cardiac arrest" is made. The credit placed
on the word "simultaneous" would depend on the degree of monitoring,
something which we know nothing about and are not likely to find out with
reasonable effort.
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Positions most suitable for colonoscopy, such as the prone jacknife

positicn, are not very suitable for assisted or controlled ventilation of”

sedated natients. Before undertaking such a procedure in a sedated
patient, it is the obligation of the operator to insure that personnel
resources for monitoring of ventilation, repositioning the patient in a
timely fashion should the need arise and assisting ventilation ere
adequately provided for. This sort of preparation seems especially
indicated in this case because of the patient's age, physical condition,
recent administration of i.v. meperidine and the possible weakening
effects of chronic medications. I cannot tell from this brief narrative
what effort went into preparation for the management of possible
complications, but I know of no unusual properties of any of the drugs
that would cause cardiac arrest in the absence of neglected ventilation.
At any rate, the narrative does suggest recovery.

S. "4-14-86", Case 86 04 00004 001. From This is the

case of a 75 y. m., weight not stated, who was admitted to the hospital
because of hematemesis. Nothing else about his medical history is
revealed. He underwent "laparotomy". Afterwards, on the intensive care
unit, midazolam was started by infusion; the reason is not stated but it
likely had something to do with facilitating mechanical ventilation. He
received 20.8 mg over 3 days. The adverse experience is described as slow
recovery of consciousness, signs of "lead pipe" rigidity, hyperreflexia
and bilateral leg clonus of 24 hours duration, starting about 2 days af
ter midazolam was discontinued. The patient also received vecuronium at
the same time as midazolam, adding support to the conclusion that usage
was to facilitate mechanical ventilation.

DISCUSSION: There are insufficient data to evaluate this case, except to
note that hematemesis is sometimes associated with bleeding esophageal
varices, which in turn is sometimes associated with chronic ethanol
abuse; the superficially reported observations could b~ some variation of
ethanol withdrawal or perhaps ethancl and drug(s) withdrawal. I can't say
for sure.

6. "4/14/86"., Case 85 03 12855 001, From )

This is the case of a 60 y. m. who received 7 mg i.v. midazolam in
preparation for a colonoscopy. Clinical evaluation revealed abnormal
blood gases compatible with respiratory insufficiency and a history of
chronic bronchitis & emphysema. The patient arrested "imnediately after
administration" and resuscitation was unsuccessful.

DOSCUSSION: The patient's weight is not provided; this dose would
represent 0.1 mg/kg in a 70 kg patient. The admininistered dose could
either be large, small or optimum, depending on the patient's response.
If the description of the patient's respiratory condition 1s accurately
reported, he was already predisposecd to respiratory depression and might
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have been less tolerant to midazolam, The U.S. directions for use of 1i.v.
midazolam for conscious sedation have always been quite specific about
slow administration to the end point of slurring of speech. In addition,

these directions have recently been revised for clarification. It seems B -

probable that these directions were followed in this case. We also do not
know what resources were available for immediate management of
underventilation or apnea; to judge by the results, they were not
adequate.

7. "4/14/86", Case 85 03 12481 00t1. From

This is the case of a 16 y. m. who received 7.5 mg midazolam and
thiopental 15. mg to facilitate rectoscopy. The patient manifested "acute
cardiac fibrillation and apnea" 13 hours after midazolam administration.
The patient "responded to therapy". Subsequent exposure (presumably to
midazolam) was without any problems.

DISCUSSION: The terminology is very confusing; did the patient incur
atrial fibrill-<tion or ventricular fibrillation, a big difference?

The time sequence does not make sense. How is this reasonably associated
with administration of midazolam 13 hours earlier? It would be a waste of
time to say more because there are simply insufficient data to permit
evaluation of this case.

8., "4/14/86, Case 86 04 00003 001. From Regional Drug Information Center,

This is the case of a 59 y. m. on the ICU because of
atypical pneumonia. He is also described as having nephritis "with a
stable degree of renal impairment®™., The patient apparently received 29 mg
midazolam by infusion to facilitate mechanical ventilation (?) over an
undisclosed amount of time, Hemiplegia and discrientation was noted after
commencing midazolam. The patient is deseribed in one place as recovering
on 10/28/85 without treatment and in another place as incurring severe or
permanent disability. The duration of this adverse experience is
impossible to deduct because the onset date is not available.

Impression: Insufficient data for evaluation. We have not reviewed data
to support this "Indication" (unapproved use in the U.S.). If we ever do,
this case, as reported, should neither help nor hinder the evaluation,

9. "4-23-86, Case No. 86 02 00564 001. This is the case of a male,
described as elderly, age not stated. He received 2 mg midazolam, 50 mg
meperidine & morphine (dose not stated) in preparation for a
bronchoscopy. The patient expired. No other details are available except
that the diagnosis was multiple carcinoma of the lung.

DISCUSSION: The only question that I can pose is why were both morphine
and meperidine administered? The possibility of over-premedication comes
to my mind., Still, I can make no definitive comments from this
preliminary information.




ponddmlinsigitiln ‘ . R R R T P A R

N R AR R R e L - L. N : B L]

page 5

II. Since receiving this consult request, I have been alerted to ° !
additional adverse experience reports of this type by Mr. Dav: ’_-ash eof
the Division of Drug Experience, who knew that I was interested. These
will follow:

1. "5/13/86", Case 8% 03 12971 001, From the Federal Republic of
Germany and it 1s brief. This is the case of a 75 y. f. who received
10 mg midazolam i.v. for a gastroscopy (weight i1s not stated but the
dose is described as 0,18 mg/kg, which would place her weight at
approximately 56 kg) -. She incurred apnea and cardiac arrest 1 to 2
minutes after receiving the midazolam. Resuscitative efforts were
prolonged, requiring endotracheal intubation for 2 hours and a
pacemaker for 8 hours. The patient survived with unspecified sequelae
after prolonged hospitalization (see check list on form FD 1639).

This patient had a previcus thoracoplasty for tuberculosis and may
have been more susceptible to complications of underventilation.

DISCUSSION: My only comment on this case is that complications like
this should seldom or never occur if practitioners follow the
prescription drug labeling approved for use in the United States.

2. "5/28/86", Case 85 04 00025, From the United Kingdom. This is the
case of a 61 y. m. with hematemesis secondary to esophageal varices.
He had coagulopathies secondary to hypovitaminosis K. The esophageal
varices were judged to be secondary to ethanol abuse of long standing.

He received 5 mg of midazolam for induction of general anesthesia.
Planned surgery is not stated; my guess is that it was for surgical
treatment of esop! ageal varices. The sequence afterwards was as
follows: He became restless, agitated, required restraints, sneezed,
clenched his Jaw, rolled his eyes, manifested first shallow &
spasmodic breathing and then progressive cyanosis., He was given
succinylcholine and then both succinylcholine and atropine.
Relaxation was never adequate but he was intubated anyway. He _
arrested and was resuscitated for 30 minutes. Resuscitation was 1'
unsuccessful. :

DISCUSSION: This could represent a severe adverse experience of the
type sometimes referred to as "central anticholinergic syvndrome".
Some adverse experiences of this type have been presumed possibly or
probably associated with administration of benzodiazepines, although
these drugs are not usually considered anticholinergics.

One of the most problematic drugs for "central anticholinergic
syndrome" is atropine. If this case represents a severe form of this
syndrome, the later administration of atropine may have unfavorably
altered the outcome. If it had been absolutely necessary to
administer an anticholinergic, glycopyrrolate would have been a much

[
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better choice since the "hlood-brain barrier" is relatively resistant
to crossing of glycopyrrolate. .

Other less likely mechanisms might include delerium tremens or ]
undiagnosed malignant hyperthermia. The latter comes to mind mainly
because of the failure of succinylcholine to produce adequate
skeletal muscle relaxation for endotracheal intubation.

All of this is pure speculation. The most likely speculation is that
we will never know for surel

3. "5/13/86", Case 85 03 12970 001. From Federal Republic of Germany,
This - the case of a 69 y. m. who received 5 mg midazolam i.v. (0.08
mg/kg) as premedication for "catheterization" (catheterization of
what, bladder, heart??). He was on haloperidol, dose not stated,
chronically ("t.i.d.") and also received "3 X 2 caps" of
chlormethiazole. Past history revealed chronic ethanol abuse,
suspected encephalopathy and nicotine abuse. The patient was judged
severely restless prior to the administration of midazolam. He
incurred apnez and cardiac arrest 3 to U4 minutes after receiving the
midazolam. The patient was resuscitated but he manifested apnea
again six hours later, "leading to death",.

DISCUSSION: This case brings about questions of clinical judgement
which it are impossible to answer from the available information. It
seems most likely that respiratory arrest preceded cardiac arrest.
The use of another depressant drug (haloperidol) may have enhanced
the chances of underventilation, as could ethanol abuse and the
secondary effects of chronic smoking. AS practitioners are warned by
the U.S. package insert, those who administer midazelam i.v. in any
dose should be prepared to manage underventilation.

4, "5/13/86", Case 85 03 12784 001. From Federal Republic of Germany.
This is the case of an 81 y. m., who received 7.5 mg midazolam slowly
i.v. (0.12 mg/kg) for pos“operative sedation, 5 days following a
laparotomy. Respiratory depre sion occurred 10 minutes later, The
patient was intubated and received artificial respiration for 10
hours. Death occurred two days later with symptoms of toxic
cireculatory failure. The relatonship, if any, of the administration
of midazolam and the fatal outcome 1s unclear from the available
information.

Impression: Insufficient data for evaluation. Midazolam is not
approved for postoperative sedation in the U.S. Why sedate a patient
at a time when he or she is supposed to be recovering from the
effects of previously administered central nervous system
depressants? If there is an unusual reason for sedation in this case,
why use a dose large enougih to f'acilitate endoscopy?
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5. "5/13/86. Case 85 03 12365 001. From Federal Republic of Genmany:
The patient is described as being greater than 80 years of age, sex
unknown. Midazolam 4 mg was administered i.v. as premedication for
gastroscopy. The rest of the narrative is even more superficial:
"Patient experienced raspiratory arrest and expired after
aiministration of Versed.”

Impression: Insufficient data for evaluation.

In addition to these cases, I was informed by Dr. Del Vecchio of ROCHE
(telephone conversation of 9 June 1986) that there are 6 deaths involving
European clinical investigation of midazolam as part of the treatment of
status epilepticus. Be was preparing to submit them to the FDA. I have
not seen these reports, however, 1 could contribute very little unless
they contain more information than the other European repcrts.

CONCLUSIONS:

1. I have gone over these cases three times, once with Drs. Katz &
Collins of HFN-120 and twice in the preparation of this summary. From
these evaluations, I have concluded that intravenous midazolam is safe
and effective if used as labeled in the United States. It is not
surprising to see cases of underventilation or apnea following
intravenous administration of a drug which is suitable in larger doses
for induction of general anesthesia. All of this was taken into
consideration in preparation of the original prescription drug labeling.
The WARNINGS section starts off with a statement that clinicians should
be prepared to manage underventilation prior to the administration of any
dose of i.v. midazolam. Disease states which might make patients more
sensitive to the effects of i.v. midazolam are discussed. The fact that
induction doses decrease with age is noted.

2. 1 therefore conclude that some practitioners who use midazolam to
facilitate endoscopy are not competent by training and/or preparation to
administer intravenous drugs which may depress repiration. The primary
problem in these cases appears to be ventilatory, with hypoxie
circulatory effects appearing only secondary to respiratory depression.
ROCHE has been aware of this problem; this has led them to revise the
preseription drug labeling in accordance with 21 CFR 314.70 (e¢) (2)
{i1i). The revision was by way of a supplement dated 20 June 1986. The
DOSAGE AND ADMINISTRATION directions for conscious sedation were revised
for clarification, with the intent of placing the revigion in all stock
samples on or after 15 July 1986. The new directions clarify how the drug
is to be titrated slowly to the effect of slurring of speech, stresses the
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use of fractional small doses of approximately 0.035 mg/kg, defines slow
administration as to time and clarifies that 0.1 to 0.15 mg/kg 1s a
usually adequate total dose.

The effect of this revision on the incidence of future adverse
experiences remains to be determined. This will depend not only on the
revision but also on the educational prOgram which ROCHE uses as a

> followup to the revision.

3. Cases of other types also appear. Each case is acccmpanied by a
Discussion, which need not be repeated here. Some adverse experiences
have to do with uses which have not been reviewed by the U.S. FDA, mainly
longer term use to facilitate mechanical ventilation. No drug regulatory
action, based upon these cases, is indicated at this time, but these

cases may need to be considered in the event of a future application for
this usage.

%“. The following other cases are unusual:

2., Case I-3, page 2 of this review, is an adverse experience
superficially reported as trismus. The narrative falls far short of
establishing reasonable association with administration of midazolam
but we might ask ROCHE to be on the lookout for similar cases.

b. Case II-2, page 5 of this review describes a severely 1ll patient
with probable complications of ethanol abuse. This case might
represent a severe "central anticholinergic syndrome" (see
DISCUSSION), delirium tremens, drug(s) withdrawal and/or malignant
hyperthermia following succinyleholine administration. This case may
be of later interest to us if future cases establish that midazolam
can be associated with "central anticholinergic syndrome".
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4, The recommendations for reducing dosage in elderly patients was based
upon studies of patients with diesase states, the fact that induction
doses decrease with age and the fact that the efficiency of organ system
function decreases with age. This should be sufficient directions for the
prudent practitioner, however, the sponsor might be asked if more
specific dosage experience in the elderly has accumulated since the
original submission of the new drug application.
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RECOMMENDATIONS:

In form of a potential letter to the sponsor:

1. We ask that you schedule a meeting with us to discuss the efficacy of
your 20 June 1986 supplement, and any educational program which might

have accompanied that 21 CFR 314,70 (¢) (2) (iii) prescription drug
labeling revision, in reducing the incidence of poorly managed
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underventilation or apnea following administration of i.v. micdazolam for
conscious sedation. The need, if any, to take additional steps can’be

discussed at that meeting. ‘f

2. There has been speculation (Medical Letter, Vol. 28, Issue 719, August
1, 1986) that current dosage recommendations for midazolam may be too
high for some patients, especially the elderely. Please evaluate data on

» use in elderly patients, which may have accumulated since the original
submission of the NDA, for cases of unusual dosage response.

3. Case 86 02 00648 001, .dated "5-16-86", is a case of trismus developing
after administration of 2.5 mg i.v. midazolam. Though this case, as

reported, does not establishe reascnable association, we ask that you
be on the alert foor similar cases.

4, Case 85 04 00025 descrihes restlessness, agitation, counterproductive
skeletal muscle movements, etc, Inllowing adminiztration of midazolam fo.
induction of general anesthesia. In addition, atypical response to
succinylcholine 1s noted. The eticiogy «© this =evere adverse experience
is unclear, but it may represent ethanc! &/or drug(s) withdrawal,
malignant hyperthermia and/or a severe form of “gcantral anticholinergic
syndrome". The latter has been reported fcr other penzodiazepines,
although these drugs are not usually considered anticholinergics. Please
be on the alert for cases which may represent "central anticholinergic
syndrome”.

We also note that atropine was administered after the onset ol this

adverse experience, a drug which can precipitate "central anticholinerglc
syndrome”.

5. We note three non-U.S. complications which occurr.d or may have
occcurred following subacute administration of i.v. midazolam to
facilitate mechanical ventilation on the intensive care unit (Cases 86
00004 001, dated "4-14-86", 86 04 00003 001 and 85 03 12784 001, dated
"5/13/86"). This use has not been reviewed by this agency and there is no
other reason why these cases should currently be of drug regulatory
interest. However, an application for usage of this *“ype is possible in
the future, If feaiible, additional followup on these, and any similar

cases which may accumulate, is recommended for inclusion in any such
future application.
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NDA 18-654/S-012AM Date Completed: 27 October 1987
LINICAL REVIEW & EVALUATION OF LABELING
POTENTIAL "DE;:K;OCTOR“ LETTER
Sponsor: Roche of Nutley, N.J.
Name of Product: VERSED (midazolam HCl) Injection
Date of Submission: 23 October 1987
Received by HFN-160: 26 October 1987
Related Documents: See my previous review of S-012, dated 7 October

1987, for background information. See also the resulting letter to the
sponsor, dated 9 October 1987.

CLINICAL SUMMARY:

-
ekt e e e g b o Sor kot Moo s S ) MG T L g kv i Y R
e

The sponsor has considered our letter dated 9 October 1987. In that
regard, they will add a boxed WARNING to the package insert, a request
which they had previously opposed. They will also issue another "Dear
Doctor" letter, something which they have expressed an interest in all
along. Some of the tex: suggested in the 9 October 1987 letter has been
revijed and they have explained their reasons quite clearly. The
covering letter also provides the outline for an educational program
which should enhance safe usage of intravenous midazolam.
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I have carefully evaluated this latest version of a potential revised
package insert. It is my belief that this version contains all of the
known information needed for safe administration of intravenous i
midazolsm. While I wish to reserve the right to bring up points for s
discussion at any meetings with FDA Staff, or at any meetings between FDA
Staff and Rnche, none of the discussion which I have in mind is worth
causing any delay in the dissemination of a revised package insert, new :
"Dear Doctor" letter, etc. For this reason, I am making only two %
recommendations for minor editorial change, recommendations which can
hardly be consider controvers.al:

A e kA

ADVZRSE REACTIONS:

a. Change: "The following adverse reactions were reported
after intramuscular administration:”

To: "The following additional adverse reactions were reported
after intramuscular administration:"
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b. Change: "The following adverse reactions were reported
1 subsequent to intravenous administration:"

To: "The following additional adverse reactions were reported g
subsequent to intravenous administration:” . {

In the unlikely event that these recommendations are controversial, and
might cause delays, they should be dropped.

CONCLUSION & RECOMMENDATION:

An approvable letter concerning the draft package insert and "Dear

Doctor” letter contained in this supplement should issue. That letter
should include the two minor editoral recommendations cited in my review,
though this can be deleted if it will cause dela, in finalization of the
supplement. )

The final printed package insert should be disseminated under 21 CFR
314,70 (e¢), a provision concerned with "Supplements for changes that may
be made before FDA approval.”

In addition, the submitted firal printed labeling should include
information as to the mailing lists selected for dissemination of the
"Dear Doctor" letter. Previous conversations with the sponsor suggest
that the audience will be wider than for the first "Dear Doctor" letter,
however, a record of the final lists selected should te preserved.

T ad L. Reatn

David Lawrence Scally, M.D.
Medical Officer, HFN-160
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
L
y,

e Food and Drug Administration
Rockvilie MDY 20857

June 11, 1986

Loretta M, Itri, M.D., F.A.C.P.

Director

Cl1nical Safety Surveillance DepT.
and Clinical Oncology Program |

Hoffmann-La Roche Inc. l

Nutley, NJ 07110 ‘

Dear Dr. Itri: J

In response to your letter of June 3 regar?ipg foreign reports of adverse
events associated with the use of VYersed!R) I am acknowledging receipt
of these reports.

The six reports of death only, with no reaction given, which occurred in a
foreign clinical trial, are not reportable to FDA under 21 CFR 314.80.
However, we expect you would analyze them for an increased frequency of
deaths, from whatever cause, when the periodic reporting cycle ends. The
FDA 1639 forms should not be submitted to FDA.

The remaining reports all describe serious events. If these reports
describe events not in the current package circular, they should be
submitted as 15-Day reports under 21 CFR 314.80. I am returning them for
your analysis. If they in fact meet the criteria for 15-Day reports, they
should be sent in duplicate to:

Food and Drug Administration

Central Document Room ,

Park Building, Room 214 }

12420 Parklawn Drive :

Rockville, MD 20852 i
within 15 days of the time when such a determination is made. If the
events described are in the package circular, no FDA-1639 forms should be
submitied. However, these events should be analyzed for an increase in
frequency at the close of the periodic reporting cycle.

Thank you for your 2fforts to comply with the regulations.

Sincerely yours, ;

RE. :tVED Owébv j/b\/f\
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o ~ ie B, Milstien, Ph.D.
Juiv 131380 t1ng Chief, Roperts Evaluation Branch
_ ivision of Epidemio]ogy and
Gumcal Satety Surveillanca Surveiilance {HFN-730)

Office of Epidemiology and Biostatistics ;
Center for Drugs and Biologics -
(301) 443-4580 g
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